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Abstract of JP 10270172 (A) 

PROBLEM TO BE SOLVED: To provide a low 
driving voltage and highly efficient organic EL 
element at low costs by providing a light emission 
layer made of an organic compound between 
opposing positive and negative electrodes and an 
organic compound layer doped with metal oxide or 
metallic salt in a boundary with the negative 
electrode. SOLUTION: An organic EL element is 
provided by sequentially stacking a transparent 
substrate 1 made of glass or the like, a positive 
transparent electrode 2, a hole transport layer 3, a 
light emission layer 4 made of a organic compound, 
a metal doping layer 5 and a negative backside 
electrode 6. The metal doping layer 5 is obtained by 
doping an organic compound with metal oxide or 
metallic salt in a boundary with the negative 
electrode 6. For this oxide or salt metal, alkaline 
metal such as Li, alkaline earth metal such as Mg or 
transition metal containing rare earth metal is 
preferred. Also, for the doping layer 5 doped with 
this metal, preferably, dopant concentration is set to 
0.1 to 99 wt.% and a thickness is set to 10 to 2000 
&angst . Thus, the energy barrier of electron 
injection from the negative electrode to the organic 
compound layer is reduced and thereby a low 
driving voltage is realized. 
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V^5t (IEEE Trans. Electron Devices. , 40, 1342(19 
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F,, SrF,, BaF 2 , LiCl, NaCl, KC1 , RbCl, CsCl, MgCl 

2 , CaCl 2 , SrCl 2 , BaCl 2 fc£ttBF»fcJlV^5£fcas 
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yi?^, ^yy>\ *y=Srf-y 7*-*-s?v&ir©ifi& 

-~ty u-v, y^p^y i^y, 7-y*P^y i^v, 
y/v, 7^p^y/y, r-y^p^y ^y^ 
A&jrpx.^ ff77x=;i'7"?v ; xy > ^-^-y-e>T 

y/K fyS^v, v^P^^i^o-, 75 

y^yy^ -f ?y, i?7i=^xfi/y, t=vuT>- 
h7-fey > ^7 5;*/wv-;k t"7y, ^fy 
^ tfy^v, ptniyT-y, ^-7-^y Kv, /U7*i/ 
V^*J ±«ftf)0»4 5 £ £ #ST-# 5. 

[0 0 17] #MBB63-295695 -5§-<&f6, #ffl^p8- 

22557 *4tfR, #^¥8-81472 4#fl|JF5-947<H§- 
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4»M* $ tvt v > 5 x ?*~eyfNt#& ± y 

y - U VpiiPK #M¥6-132080^S^#M2p6- 
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6-100857-^^4'#BI¥6-207170-i-^fcH*$tbTV^ 

[0019] Sfefc, 'O-y'^f-y'-^, "Si"/*- 



Ti/-/^ s ^vy^s^y-zujRfcifiDSBteJaeaiifc 

&Jf-C£\ «*.tf, #MBB59-194393 &&MK.1&7fi£tl 
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[0 0 2 1] *fc s #P2F2-252793#<&«{Cf,i*^^T 

^JiLT«, 2,5-tr* (4-y^y.^y/p) t* 7 ^v, 
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#M^6-107648^^#M^6-92947 tffl^ $ 
tvTV'S^f-^T y-A-pilfts #M¥6-206865^ 
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#HT2-88689 ■§^$lfcM^£ftTV'>57!?n'<!J / > 
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[002 3] IE?L8£Ag, -mmm, jETLftSM* 
€ t LTffiffi^tbST I) -A-7 5 i/fti&lttmb LTii, 
WORettfcV^, #M¥6-25659 #P^6-20 
3963-§-&fg, #M¥6-215874*&«, #H¥7-145116-5§- 
4MB, #P¥7-224012-§-£$&, WJ|JR-157473-*&«U 
#M¥8-48656 #ffi¥7-126226-S§-&gL f$H¥ 

7- 188130-8^8, #P¥8-40995 #^fU #P ¥8-4099 
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ff, N,N,N\N'-r h7 7:*=7l'-4,4'-5*7 5 / 7^ = 
;K N,N'- 5*7:r.=/U-N,N'-5* (3-^^73:=^) - 
4, 4' -5*7 5 / t*7x=;K 2, 2-fcf* (4-5*-p- b J) iV 
T%J7*-=-M 7b/^, N.N.N'.N'-r hy-p- by 
/W4, 4' -5*7 5 / If 7 = =;K If ;* (4-5*-p- h y A-7 
5/7i=/V) 7i=W?y, N,N*- 5*7izvm, 
N -_c? ( 4 _^ J^^/y^-^) -4, 4' -5*7 5/ t"7x^ 
A\ N, N, N' , N' -r F 7 7 x 4' -/'T 5 / x = 

A-ai— x/K 4,4'- If* (i?7 x.x-A'T 5 /) 9% — K 
P7x=;K 4-N, N-i>7x — /UT 5 / - (2-v ! 7x=;l/ 
If =./!✓) -^VifV, 3-/- h^f->4'-N,N-i'7x=;l/75 
^xsW*/!'/- /V, 1,1- If* 
(4- 5*-p- hy75/7==;v) - n^-S-v, 
1,1- tr* (4-v ! -rM'7S;7x=;i') -4- 
If* (4-i*/5vU7 5/~2- 
- 7:x,=/M*>\ N, N, N- h y (p-by^) 7 

5v, 4- (5*-p- hy/urs/) -4'- [4 (5*-p- hy 

./KTS/) X^y^k] ^Tvl"*!', N,N,N',N'-x h7-p 
-by /W4, 4' -5*7 5 / - t'7x rvK N, N, N' r lf-fF 



77x=;H4'-^7 5 /- \Z-7x.-iWry=.-iVj3)V 
/</-/K 4,4'- fcfx [N- (l-T^^/lO -N- 7x=/V 
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7>hy/l') -N- 7i=^- 75/] t'7^=/K 4, 
4"-t'x [N- -N- 7i=;w 75/] 
p-^—73i=./K 4,4'- If* [N- (2-7rc-t->"hy/V) 
-N- 7i=;w 7 5/] t*7ai=7K 4,4'- [N- 

(8-7/>^-y yf^) -N- T5/] t'7i 

4, 4' -t'X [N- (2-tf U=^) -N- 7i=/W 7 
5/] t'7x=;v v 4,4'- b'X [N- (2~<y l^=./U) -N 

- 7 = =/U- 7 5/] If7x=:/K 4,4'- fcTX [N- (1- 
an^nyv-) -N- 7x=/W 7 5/] tf^ai^K 2,6- 

trx (5*-p- by /\>t%;) -ry^u>^ 2,6-tfx [5* 

- (1-7-7^) 7 5/] -7-7 # U-V, 2, 6- tfX [N- 
(1-7-7^) -N- (2-7-7^A0 7 5/] 77^1/ 

V, 4.4"-tfX [N.N-5* (2-7-7^-/U) 7 5/] ^—7 

4.4'- t'7, (K-7x=M- [4- (l-t7f 
/u) y^=.jv\ 75/) bf7x=.;K 4,4'- If* [N-7 
ai=i/l^-N- (2-h°u=^) - 75/] h'73i=./K 2,6- 
tf^ [N.N-5* (2-7 7 ^U) 7 5/] 7/P^-^y, 4, 
4"- t'X (N,N-5*~p- hy/U75/) ^-7*=/K 
fcfx (N-l-f7f;V) (N-2-t7f/>) T5Xft4ra«*) 

[0 0 2 4] Sfofc, jE^LftAg, EJLijg^S, jETLftl 

tkufct©-"^, ^y^-ftLfc^ro^^fflT-^5 0 #y 
/^7i=i'yif=v v ^ wM^fl^fc if <o v ■> ^> «s> § 7c 
*^^y-=r-, #y (N-trs/i^w^-vv) icft«s 
y -7-, y 5^9 vio-/^ 

[ 0 0 2 5 ] ITO 1Bi±fc»riM-5jE?La7Jl t LT 
14, WkllRjfeliftV^, «7^P4'7=VftifO&J|R7 
;S'P5'7=-V»*3it)J^JB7^n5'7=>'^ > 7J-4? 

>«, ^ y 7= y if o*wt# y asjffjmcttffi 

T?t5. S6.m, W3fi©7I>-A'T5>«fcBWWai:L 
TA'-Y^i6Srf^fflS* % 75**^*^i^^^§ii:T 
E^aASt LTfflV>5r i&TJtS,, 
[0 0 2 6] SHS«l»-«»efc4tST?t5 

^£<ffifflS^lTV^577^5 = >7i^^*L^^ 0 

[0027] [Hlkffl »TfciHMI«r#trc*»W«: 
RKi-sas, wsiiiitfticiuiifijFiistouiift 

affiVPC-400 JCgSjR3|F«ftffiffl Lfc. liiJ?©fflStt^n 



-VMDekTak3ST ttffl-£ItSM-*JSV\fc. «^©#te 
ffffifctt, **PBX 40-S.BKSMiU SiiVOAC-7510 -r 

ITO £H«, Al*S?Si:UTa:««ESr0.5 V/2#fo 

* h/Uf4gS&* h^^PMA-lO^^fc/l^/l^^V 
jM'T-J-^-f iF-fcttffl LT£ftaSc»LIteLfc 0 
[0 0 2 8J Htt#J 1 

hffi*il5Q/E]©IT0 Wvs^A-^Xffifls*, JflflU 

fcmijittt^-fSTiasU : 
Ut ll 




TStSftSaNPD £10 torrTT% 3 A/&<Ol&lt&& 
T-400 AroffStjSUL, EMftjSHs&JKrilUfc. 

[oo2 9] &ic, msmjto&n 3 ©±t, i§3tH4 




WM (BIT TAlqJt^5) 4£3£WC&#T?600 A© 

K— t'Vi/g 5 i: LT, Alq iLiF £LiF tfS2S 
ft% i 45 J: 5 ©HPf jig£HSLT100 A$IK 

5tfffi**6 i LTM*3!MfiiSiBA/ig>-T?ioooAaMr 

fc„ IWB©*«eu(s^|!:*jv^t, USSH-efosiTo t 

BS*ffiT-fc5Ai6i©Fs!^ mmmmzmau 

«Alq4^ & ©ltfe3S}fe©«iS£li3fe Lfc„ r ©*^ b 
ttl5000od/ra 2 roift®S^13V tfe^T^Ufc, -©£# 
ro«^^«440mA/cm Z T'feofc„ 
[0 0 3 0] Jfc©E0!| 1 
&H$1 1 t m C < , ITO JhIC* -fiEJUft&Ji £ LT aNP 



D £400 A©J¥*t^itU ^©if^ MftLTAl 
q Sr3 A©S£fc3fc£si*FLT®$;L 
fc„ LT, Alq ©±^b^ffii:LTAltr2000A^#L 
fc= rro*^Ti415V T-*if56700cd/m Z ©SfffiL^X. 
T, ^©iSlJriiPiiSBESrTffSW^jiK-fc-v^ 
JB 5 r. t *s*?*»5. 

[0 0 3 1] J£ttfl2 
IMlt^frf, ITO ±fc*1"]EJLfii£g£ LT« 
NPD £400 AroffSfcfifcBtU *©±K:» Alq £500 A 

mm^tcm^ uf ©^£100 Avmzicn&mmvx 

WMU ZolifrbWMb LTAi£200oAii#Lfc„ r 
o*^-Wttti«^< i£A£;h/f , o»3te*« 
ffl£*l*!&»ofc. rtUSLiF ©#-100 AjfALtWtft 
LiF Sas^ft»»flcJI"Cfe5fc6 x H&b©m-7-a 
AWfctu^A*ofctS^5 0 LfcJSot, LiF ^io 

£ £ £SLTVn5 0 

[o o 3 2] mmmz 

*§lmm©5^7^±t, Alq iLiF £LiF ^'2tt 
% fc*5 <fc 5 £#*©«fi££P«LTloooA$IIlL 
fc D Alq ©*SrSM!Pbri000Aj*ffl|Lfc|*»fe^ 
ULfc. ^tLbroWm^KJlK^^^ hAHC&VvC, Al 
q 0*HE*LfcttT*tt*/ y V^fciSMW^OOran 
fHfifcJlfetbfcaSs LiF ^K-tV^LfcAlq MST?H:C 
©J: 5**V y >*fcJ;;5KV^MW*375nn 
fc D £*tf±LiF ^Alq ^©i£#t#S-f-SrtT'Alq 
^OaMs^^-WflaigBfc LTV^ 5 £ t £* LT^ 
5 D 

[0033] mmm 3 

ITO Jbfc, jEflJ^-elJi 3 t LT aNPD ^400 A, 3§3fcj! 
4 t LTAlq £600 AHSt!Sl*L.fc«, Alq kMbVf- 
!>A (Li 2 0) SrAJRK-tr^^B tLTLi 2 0g^3 
Sft%t*5J:5l00 Ao**R:*«5»Lfc. *©±A» 
ItgmfeetLT, A1£1000A^#L*^£#S|L 
fc. r©*^i±PP»lt£El 3 VT'ftiftffitieOOOcd/m 2 ,!; 
m^it480mA/cra 2 Sr#^, HSi$J 1 H C < , ftvw 

[0034] tmm 3 

*S^Jl t[H^#T\ ITO ±iC*-fIEae3i«i LTa 
NPD £400 A©ff§fcJ*BSU ^©if-^ Alq £600 A 
^#Lfc^t, Li 2 0©^.£l00 A©ff$(cK^#LT 
**U ^©i^bltStLTAl^OOOA^LfCo i 
©*T-TiiS»fc^< 5£A$tv-f , *ft«:aJ»**Lfta» 
ofc 0 rtu{4Li 2 0©^.100 A#ALfc©T*{4Li 2 0S^ 

ttm^Fj£A©fc*{^«^ft k *>#M##e9PF*V&. 
T-fe5rt^LT^5 D 
[0 0 3 5] ^*PJ4 
ITO ±C, JE?LiiiSM3 LT aNPD £400 A, 3S3fcH 



4 t LTAlq £500 AM^M^Ltc^, /<V7xfyF 
p y vtLi 2 0?r^« K-f >^Jf5 £ LTLi,0^3M4 

<b, kLXAl^ioooAmMhm^ifM^ 

flg«^630mA/cni Z *ft«ltlHC<, {gV^ggb 

[0 0 3 6] 

LfcMb^s Mv-visym) zmmm&k(D 



[HEroffiS*fcf&8ii] 

So 

[$f-§-©iSi?ll] 
1 atSSSffi 

4 mm 

5 &mK-fv^ji 
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